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Smu U0C0B uemehthpobahh * ckba- 

(57) H3o6peTeHHe othocmtch k 6ypeHHio ckb3- 

ttHH H npeAHa3HaqeH0 HJin HX U€M6HTHp0Ba- 

hhh, Hejib — noBbiujeHHe KanecTBa ueMeH- 
THpoBaHHH 3a cmct npeAOTBpameHHH nonno- 



meHHH ueMeHTHoro h 6ypOBoro pacTBopoB b 

yCJIOBHHX aHOMa^bHO HH3KHX n,iaCTOBblX JX3B- 

JieHHft. B 6ypHJibHyio h o6caAHyio kojiohhu 
cnycKaiOT Aono^HHTejibnyio KOJiOHny. repMe™- 
3HpyK)T KO^bueBoe npocTpaHCTBo o6caiiHOH h 

AOnOJlHHTertbHOH KOJIOHH B HX BepXHefi H 
HH>KHeft qaCTflX H GypHAbHOH KOJlOHHb! — B 

sepxHefi MacTH. Mepe3 AonojtHHrejibHyio kojioh- 
Hy 33Ka4HBaK)T 6yc()epHyio >KHAKOCTb, ueMeHT- 

HWH paCTBOp H npOiiaBOHHyK) >KHAKOCTb. 
OflHOBpeMeHHO C 3aKaMKOH 3THX >KHAKOCTeH 

Mepe3 KOJibueBoe npocrpaHCTBo MOKAy 6y- 

pHJIbHOH H AOnOJIHHTtabHOft KOJIOHHdMH B 3ar- 

py6Hoe npocTpaHCTBo npoKaqHBaioT o6jier4eH- 

Hy» >KHAKOCTb. CnOC06 n03BOJIfleT HCrKVlb3CV 
BaTb MHCTblH UCMCHTHblH paCTBOp 6e3 Ha- 

no^HHTenefl h c Heo6 xoah m o h bucqtoh noAieMa 
b ycjiOBHax ueMeHTHpoBaHHH nor.aomaioiuHx 
n^acTOB. 1 hji. 



H306peTeHne othochtch k <5ypeHHio ckb3- 
*hh, b MacTHocTH k cnocoGaM hx UeMeH- 
THpOBBHHH. 

Ue/ibjo H3o6peTe«Hfl HBjiaeTCH noBUuieHHe 
KaqecTBa ueMeHTHpoBaHHH 3a cmct npeAOTBpa- 
meHHH norjiomewHH ueiweHTHoro h dypoBoro 

paCTBOpOB B ycnOBHHX aHOMajlbHO HH3KHX 

njiacTOBbix AaBjieHHH. 

Ha Mepre>Ke nonaaaHa cxeiua ocymecrBjie- 
hhh cnocoSa. 

B cxBa>KHHy 1 cnycKaiOT hhwhkmo- ceK- 

UHK) 06C£UH0fi KOJlOHHhl 2 Ha <5ypHJ1bHOH KO- 

JiOHHe 3. 3aTeM 3aKaqHBaioT GyqbepHyio jkha- 
Kocrrb, ueMeHTHbifi pacTBop h npoiiaBoqHyio 

HCHAKOCTb. 

Flocne SToro b GypHjjbHyio 3 h o6caA- 
Hyio 2 koaohhu cnycKaior AonojiHHTenbHyio 
KCwiOHHy 4, repMeTH3HpywT KOJibueBoe npocr- 

paHCTBO OficaAHOfi KOinOHHbl 2 H AOnCWIHHTeib- 
HOH KOJIOHHbl 4 B HX HH>KHeH M3CTH, a 3aKaH- 
MHB3HHe 6y({)epHOH whakocth ocymecTB^flWT 



4epe3 aono^HHTehbHyio kojiohhv 4, npnneM 

OAHOBpeMeHHO C 33K3MKOH 3THX >KHAKOCTeH 

4epe3 KO^bueaoe npocTpancTBa 5 6ypHvibHOH 

3 H AOnO^HHT&lbHOH 4 KOJIOHH fipOKaMHBaiOT 

o6;ierqeHHyfo >KHAKOCTb. 

IlpH 3tom win peajiH3auHH cnocofia hh>k- 

HK)K> CeKUHK) 2 06caAH0H KOJIOHHbl COe^H- 
HHIOT-C SypHJlbHOfi KOJIOHHOH 3 C nOMOUibK) 
pa3-beilHHHTeJIH 6 H3BeCTHOH KOHCTpyKUHH. B 
• HH>KHeH MaCTH CGKUHH 06caAH0H KO^OHHbl 2 

ycTanaBJiHBaioT ynopHoe rHe3iio 7 (Haa 6am- 
mbkom 8), CTon-KO/ibuo 9, narpy60K 10, 06- 
paTHbifl KJianaH II. Jlono/iHHTenbHyio KOjiOHHy 
b HH>KHeft MacTH o6opyAyraT naTpy6KOM 12 
c KOHycoM, BbinojiHeHHbiM noA ynopHoe rHe3- 
ao 7. 

B BepxHefi MacTH nepBbifi paa Tpy6 060- 
pyAyiOT otboaom . 13 c KpaHOM, a KOJibue- 

. B.Ofi 3a30p MOKAy 6ypHJlbHOH 3 H AOIIOJIHH- 
TeJlbHOfl 4 KOJIOHH3MH repMeTH3HpyioT yn^iOT- 
H6HH6M 14. B BepXHefi qaCTH AOnOJIHHTeJlb- 
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HyK> KOJIOHHy 4 o6opyAyK)T UeMCHTHpOBOMHOft 
F0J10BK0H 15 C OTBOA3MH 16 H 17, a MOKAy 
OT BO A3 MM BHyTpH UCMCHTHpOBOMHOfi TO/IOBKH 

15 noMemaiOT paaaejiHTenbHyio npo6Ky 18. 

nocne cnycKa Aono/iHHTanbHOH KO^OHHbi 4 
BHyTpb 6ypHJibHOfi KanoHHbi 3, coqjieHeHHH h 
repMeTH3auHH naTpy6Ka 12 c ynopHbiM ™e3- 

AOM 7 H3 OTBOAaX 13 H 16 OTKpblBaiOT 

KpaHbi h qepe3 otboa 16 3axaMHB3iOT 6y- 
<|)epHyK) >KHAK0CTb h pacMeTHbifl o6i>eM ue- 
MeHTHoro pacTBopa, a qepe3 otboa 13 npo- 
K3mhb3k>t o6;terMeHHyio wHAKOcrb (bo Ay hah 
aapHpoBaHHyio boay, o6pa6oTaHHyio xhmhmcc- 
khmh peareHTaMH — bo H36e>KaHHe o6Ba- 

J\OB CTeHOK CKBa>KHH). 3aK3MHB3HH€ ynOMHHy- 

Tbix KOMnoHeHTOB npoH3BOA«T c pacMeTHofi 
cKopdcTbio, mto6n noAAep>KHBaTb nepenaA AaB* 
jieHHH Ha ueMeHTHpyeMbifl norAomaiomHH 
njiacr, npn kotopom norjiomeHHe He npoHcxo- 

AHT. 

Flo Mepe ^0A^eMa ueMeHTHoro pacTBopa b 
cKBa>KHHe h BbrrecHeHHfl 6ypOBoro pacTBopa 
qepe3 oTBepcTHH pa3T>eAHHHTeAH 6 b Konbue- 
boh 3a30p nocTynaeT o6jierqeHHa« >KHAKOcrb, 
pa36aB^H« BWTecHHeMbiH pacTBop, chh>k3h npn 
3tom ero nJiOTHOcrb h peojiorHMecKHe nOKa- 
3aTe»HH. 

IlOCJie 3aKaHHB3HHH paCMeTHblX OOT^MOB 

6y(})epHOH >khakocth h ueMeHTHoro pacTBopa 

B AOnOJl HHTCAbHyK) KOJIOHHy 4 Ha OTBOAe 16 
33KpbJBaK>T, a Ha OTBOAG 17 OTKpblBaiOT Kpan 
H npOAOJl>KaK>T 3aK3MHBaTb npoAaBOMHyio >kha- 
KOCTb ao nojiyMCHHH «don>, t. e. ao Tex 
nop noxa pa3Ae;iHTe.nbHaH npo6Ka 18 He ch- 
act na cron-KOJibuo 9. 

noaie nojiyneHHH «ctoh» 3aKaMHBaHHe npo- 
Aa bomhoh >khakocth npeKpamaraT, ho npoAO,n- 

>KaK)T 33K3MHB3HHe 06JierMeHH0ft >KHAKOCTbK) 

c ue;ibK> BWMbiBa ueMeHTHoro pacTBopa H3 
3aTpy6Horo npocTpaHCTBa CKBa>KHHbi Bbiiue 
pa3T5CAHHHTeAH. 33Teivt H3 o6caAHWx h 6y- 

pHJlbHblX Tpy6 H3BAeKaK)T AOnOJIHHTe/lbHyK) 
KOJIOHHy H OCTaBJIHIOT CKB3JKHHV Ha OHCHAa- 

HHe 3aTBepAeBaHHH ueMeKTa (0314). Ilocjie 
03U OTcoeAHHHiOT 6ypH./ibHbie Tpy6bi ot 3a- 
ueMenTHpoBaHHOH ceKUHH h npoH3BOAHT cnycK 
h ueMeHTHpOBaHHe BepxHeft cckuhh no H3- 
BecTHoii cxeMe. 

flpuMep. B cKB3>KKHe rjiySHHOH 4750 m 
b HHTepBajie 4725—4700 m bckpwt noivio- 
uiaiomHfi ruiacT. BcKpbiTHe nJiacTa ocymecT- 

BJlfl/lOCb 6ypOBblM paCTBOpOM HAOTHOCTbK) 

1300 kt/m 3 . llpH Hcno^b30BaHHH 6ypoBoro 
pacTBopa c T3KOH njiOTHOCTbio noiviotueHHH He 

npOHCXOAHT, npH yBeJIHHeHHH nJlOTHOCTH CBblUie 

1300 Kr/M 3 npOHCXOAHT MacTHMHoe nonnoiue- 
HHe. BBHAy Toro, mto norjiomaiomHH njiacr 
ABJiaeTCH 3KcnjiyaTauHOHHbiM o6T>eKTOM, to ajih 
HaAe>KHOH ero h30jihuhh Tpe6yeTCH npHMeHe- 
HHe MHCToro ueweHTHoro pacTBopa 6e3 Ha- 
uO^HHTenen. BHaqajie onpeAejiaiOT Bbicory yc- 
T3H0BKK pa3>eAHHHTenn npn ycnoBHH, mto cex- 
uhh 6yAeT 3aueMeHTHpoB3Ha mhcthm ueMeHT- 

HblM paCTBOpOM C nJIOTHOCTbK) 1800 Kr/M 3 , 
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ecnH Bbiiue pa3T>eAHHHTena KOJibueBofl 3a3op 
6yAer 33noJiHeH boaoA. 

Pac^eT npoH3BOAHT no (|)0pMyAe 

Bbicora ycTaHOBKH pa3T>eAHHHTe- 
jih, m; 

My6HHa 33JieraHHH norAomaiomero 
nAscra, m; 

nJIOTHOCTb ueMeHTHOrO p3CTBO- 

pa, Kr/M 3 ; 

nJiOTHOCTb CypoBoro pacTBopa, kt/m" 

r% IlJlOTHOCTb BOAbI, Kr/M 3 . 

I1oact3bhb HcxoAHbie ASHHue b (J)opMyjiy, 
nojiynaiOT /&a 3 =2953 m. 

M3 npHBeAewHoro pacMera oieAyeT, mto npH 

HCflOAb30B3HHH A3HHOPO Cn0CO6a p33T>eAHHH- 

Tenb ceKUHfl mo>kho ycraHOBHTb Ha My6HHe 
2953 m, t. e. Ha 1727 m Bbiiue noAOiiJ- 
Bbi H3o^npyeMoro norjiowaioinero miscra, h 
npH 3tom He npoH30HAeT noMomeHH« ueMeHT- 
20 Horo pacTBopa npH ueMeHTHpOBaHHH. 

llpH UeMeHTHpOB3HHH CeKUHH MHCTblM Ue- 

MeHTHbiM pacTBopoM H3BecTHbiM cnoco6oM pa3T>- 
eAHHHTenb ceKUHH mo>kho 6wjio 6u ycTaHO- 

BHTb He BMUJe 100 M H3A H30JIHpyeMbiM 
25 TOpH30HTOM ? B HpOTHBHOM CJiynae npOH30UJ- 

j\o 6bi norjioiueHHe ueMeHTHoro pacTBopa. 
IlpHMeHeHHe npeA/iaraeMoro cnoco6a no3- 

BOJIHT HCn0^b30BaTb MHCTblH UeMeHTHblH paCT- 

Bop 6e3 HanojiHHTejieH am ueMeHTHpOBaHHH 
30 norjiom'aiomHx n^acTOB, mto yjiyMtuaeT KaqecT- 

BO HX H30JlJm,HH. IlpH UeMeHTHpOBaHHH nOMO- 

matoiuHx njiacTOB H3BecTHbiMH cnoco6aMH bo 
H36e>naHHe norjiomeHHH ueMeHTHoro pacTBopa 

B03HHK3eT HeofiXOAHMOCTb B npHFOTOBAeHHH 
UeMeHTHblX paCTBOpOB C HH3KOfl DJIOTHOCTblO, 

35 KOTOpwe TpyAHO npnroTOBHTb b no^eBbix ycno- 
bhhx. KpoMe Toro, ueMeHTHbie pacTBopw c Ma- 

JIOH nJlOTHOCTblO HMdOT HH3KHe HSOJlHUHOHHbie 

h (J)H3HK0-MexaHHMecKHe CB0HCTB3, mto yxyA* 
ujaeT KanecTBO ueMeHTHpOBaHHH. 
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<Pop*tyAa u3o6peTenusi 



CnOC06 UeMeHTHpOBaHHH CKBa>KHH, BKJIK)- 

MatoiuHH cnycK b Hee HH>KHeft cckuhh 06- 

CaAHOH KOJIOHHbl Ha 6ypHJIbHOH KOJIOHHe, 33- 

45 KBMHBaHHe b 3aico;ioHHoe npocTpaHCTBO 6y- 
qbepHofi jkhakocth h ueMeHTHoro. pacTBopa, 

H B KO^OHHOe npOCTpaHCTBO — np0A3B0MH0H 
WHAKOCTH, OTAUHafOmti&CH TCM, MTO» C UeflbiO 

noBWiiieHHH Ka^ecTBa ueMeHTHpOBaHHH 3a cMer 
npeAOTBpaiueHHH nor^omeHHH ueMeHTHoro h <5y- 

50 pOBOrO paCTBOpOB B yC/lOBHHX aHOMa^bHO 

hh3khx njiacroBbix flaBneHHfi, b 6ypHJibHyio 
h o6caAHyio koaohhu cnycK3K>T AonojiHHTe/ib- 
Hyio KO^OHHy, repweTH3HpyiOT KOAbueBoe npo- 

CTpaHCTBO 06caAHOfl H AOnOJlHHTeAbHOH KOJIOHH 
B HX BepXHeH H HHJKHefl M3CTHX, H 6ypH^b- 

55 Hoft KO^OHHbi — b BepxHefl MacTH, a 3aKa- 
qHBaHHe 6yqbepHofi jkhakocth, ueMeHTHoro 
pacTBopa h npoaaBoqHofi >khakocth ocymecT- 
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j bjihiot qepe3 AonojiHHTenbHyio KOJiOHHy, npn- pHJibHofi h AonojiHHTenbHOH kojiohh b 3aTpy6- 

mcm oflHOBpeMeHHO c 3aKaMKoft 3thx JKHjiKocreA Hoe npocrpaHCTBO npoKaqHBaioT oSjieneHHyio 

nepea KCwibueBoe npocrpaHCTBO Me>KAy 6y- >KHAKOCTb. 
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